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Abstract
Memoization of a method is a commonly used re-factoring wherein a developer modifies the
code of a method to save return values for some or all incoming parameter values. Whenever
a parameter-tuple is received for the second or subsequent time, the method’s execution can
be elided and the corresponding saved value can be returned. It is quite challenging for
developers to identify suitable methods for memoization, as these may not necessarily be the
methods that account for a high fraction of the running time in the program. What is really
sought are the methods that cumulatively incur significant execution time in invocations
that receive repeat parameter values. Our primary contribution is a novel dynamic analysis
approach that emits a report that contains, for each method in an application, an estimate
of the execution time savings to be expected from memoizing this method. The key technical
novelty of our approach is a set of design elements that allow our approach to target real-
world programs, and to compute the estimates in a fine-grained manner. We describe our
approach in detail, and evaluate an implementation of it on several real-world programs. Our
evaluation reveals that there do exist many methods with good estimated savings, that the
approach is reasonably efficient, and that it has good precision (relative to actual savings).
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